In saturation analysis the Scatchard plot is a generally brated with various quantities of ligand (e.g., radioacaccepted method for calculation of the affinity constant, tively labeled hormone). A plot of the ratio bound-K, and the molar concentration, q, of the binder. However, in a system where the K's for the labeled and unlabeled ligand are unequal, a nonlinear plot can be obtamed from which incorrect values for K and q may be calculated. This paper mathematically explains how the plot may deviate and under which conditions there will be a maximum in the curve. When the binding sites are homogeneous, the coordinates of this maximum can be used to calculate K and q. A general mathematical exto-free radioactivity on the ordinate vs. the concentration of bound ligand (labeled and unlabeled, as present in the tracer) on the abscissa, will be linear, as shown in Figure 1 . The intercepts of this line with
the ordinate and the abscissa are Kq and q, respectively; the slope is -K.
The assumptions underlying this rather idealized situation are summarized by Feldman and Rodbard pression is derived on the basis of which a linear curve (4). Nonfulfilment of one or more of these assumpcan be constructed for calculation of q and K, which is tions might strongly interfere with the practicability valid even when affinity for the labeled and unlabeled I'Igand is not identical. of the plot. In practice, many workers don't worry too much about these limitations; they simply draw the
In 1949 Scatchard
(1) proposed a graphic method for calculating the association constant for small molecule/protein interactions.
Later this plot was introduced into the field of radioimmunoassay by Berson and Yalow (2) . With this type of assay, more generally termed "saturation analysis" (3), aliquots of a fixed amount of binder2 (e.g., antibody) are equili- The ratios of bound-to-total and free-to-total radioactivity are expressed as: 
1+R(a-1))
The ratio between the concentration of unlabeled and labeled ligand in the tracer is for a = 0.5. 1, 1.5,2, and 4 11 can be written as + n), a linear relationship is obtained (cf. Figure 1 ). From the intercepts of this line with ordinate and ab- (7) scissa, respectively, the values of Kq and q can be determined.
When the labeled and unlabeled ligand are not identical with respect to their affinity for the binder For the experimental determination of this rela- (9) tionship it will be necessary to know the numerical value of n, which can be evaluated from the specific activity of the tracer material.
(10) Evaluation of the Specific Activity of the Tracer This is generally done by comparing the quantities of tracer a and unlabeled ligand h, which lower the initial binding R0 to the same level, R. Then h,
However, this equation does not apply when Kh
Ka.
If the initial binding R0 is obtained in the equilibrium between a fixed amount of binder, q, and a certain amount of tracer (consisting of labeled ligand, to or by adding unlabeled ligand h1
and since Ra 'x/(l + n) and R = y/(l + y), equation
20 can be written as
In case of a maximum value for x, dx/dy = 0, so that (1 + n)a2yax
and in a situation where a 1, a deviation from linearity will occur, equal to
shows that the resulting curve runs to the right of the straight line corresponding to equation 13, when a < 1, and to the left when a> 1 (see Figure 1) . 
Since y > 0, a > 0, and n 0, it can be seen from 22, that 
1+na-Kqna(a-1)O or 1
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Modified Way of Plotting When a 1,
Resulting in a Straight Scatchard Plot
When in saturation analysis labeled and unlabeled ligand differ in affinity for the binder, the Scatchard plot will deviate from linearity as described above.
The question now arises how a linear plot can be obtained from which K and q can be calculated under 2). A deviation in the opposite direction, which might occur when the affinity for the labeled and unlabeled ligand is unequal (Kh > Ka), will be observed only when the plot is drawn over the full range of R/(l -R). When in such a situation the plot is drawn through a rather restricted number of points, the deviation may not be observed or appear to be negligible, and this may lead to erroneous conclusions in the sense that #{149} the value of Kq will be slightly overestimated #{149} the value of q will be underestimated, and consequently #{149} the value of K will be overestimated. The extent to which the calculated values of K and q will deviate from their real values depends very much on the magnitude of a and n. Even when only a small amount of unlabeled ligand is present in the
